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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a retardation film in which the retardation decreases with shorter 
wavelengths for measurement in a single film and retardation X/n such as X/4 and \/2 is realized in a wide 
wavelength region. 

SOLUTION: The retardation film is a single layer of a synthetic polymer oriented film containing at least one 
kind of optically anisotropic compound component and comprising three or more components. The retardation 
at 450 nm, 550 nm and 650 nm wavelengths of the retardation film satisfies the following relation (7) and (8). 
They are (7): R(450)<R(550)<R(650) and (8): L=[((450/550)-R(450)/R(550))2+((650/550)-R(650)/R(550))2] 
1/2<0.10, wherein R(450), R(550) and R(650) represent retardations in the plane of the polymer oriented film at 
450, 550 and 650 nm wavelengths, respectively. 
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(57) imm 



&\uM%.7 4 hUt. ?fcft4 5 0nm s 5 50 nnu 6 
5 0nmtC*itt5{!ifflllA^TSSS (7) , (8) tkffirz 



R (4 5 0) <R (5 50) <R (6 5 0) 



L= (((450/550)-R(450)/R(550)) +((650/550)-R(650)/R(550)) ) 



CScf, R(450X R(550). R(650)li, ^tl ; fn<D«S4 
50nm, 5 5 0 nra, 6 5 0 n mfciSlf%M #?g3le] 



(7) 
<0.10 
(8) 



1 

JjiJIKTA/n (n>0) *l£v^il![fiffi«^»fc-rffiffi 

dv) *«E-r««fc5t^ia«^© ; e>'^-^Rtf 
(i) £fmft?*M&?z : £y^-&ftv®&* 
w-r z<tGysf&ft<omm ytbtct Ties ( 1 ) 

x + y^3 (1) 

di) ±E«wstt«rr*fc^*$Ht3*rr* 



(2) ttIB 2 0 0 3 - 3 l 5 5 5 0 

2 

* (iii) ±K3lS*m±0£l^#?<0Efl7*/l/A 

(iv) ±iep* RtfQ* otiraisssaiRffifc^n* 
n (a, b) , (c d) tLfcti*. x« <D&mm& 
m#mm (e, f) t^rm. (2) -sfct* (3) *$fc 
1% 

1] 

(2) 



(660/550-fc) / (460/660-*) > (650/550-f) / (450/55O-e) > (650/6SO-«0 / (4S0/5E0-c) 
(660/65O-W / (450/550-a) < (6E0/5HHf) / (450/550-8) < (650/55O-d) / (4S0/5S0-c) 



(3) 



iccx\ mmtaumm (a, b) (c d) m 

(e, f ) iSS4 5 Oniti, 5 5 0 nm, 6 5 0 n 
mEfctt«ffiffiM7-r;W»0ffirtfiMBS!*R (4 5 
0) , R (5 50) , R (6 50) ilbfcttcD (R 

(4 50)/R (5 5 0), R (6 5 0) /R (5 5 
0) ) £STo ) 

mjllcTA/n (n>0) fcjC^SSSWttfJfc-rttfl * 

x'+y'^3 

(vi) ±Kjtm£tt*w*sfta*i8a*3*j-rs 

(vii) ' ±E3ja#3&0±©£J*ffi#FEfil7-f/W2* 
fcfc^T, ^Ort2fiSc^P' * M*Q' « It mcD)t^ 

jjsf. (CCT\ P' » , Q' cd , RtfX' rf a, *n 



*M7^2^faa-f5#}£T*£oT, TfB^ft (v) ~ 
(viii) *»£-r3±3fc£j£*^©*/-T-jS#ft 
tfR{b6<IMMHHR'*"3 c tic J: r>f#5>n3ffitf M7 w 

(v) ^K5^f**ia-rst7v-<a»©ffl«* 

(4) %r^fcTo 

(4) 

^-g-frrs i as©*/" 5 ?— 

ns # u v-, i fflaeuiojt^a^tt^wr sits* 

«»*#wr« 2«^«±©*/v-j&#fr e>#f/££n 

(viii) ±IBP' abRtfQ' ©ffifflH»S»»«* 



^n^fn (a* % b* ) , (c* 
X' . f ©ttffiM»S»»ffl (e* 
40 (5) $fc(J (6) ^iSfc-T., 

(8B0/58O-b' )/(460/6SO^B• )>(650/5SO-f )/(450/55O- B ' )>(660/660-d' )/(4SO/550-c' ) 

(5) 

(S50/55O-b' >/(450/5SOV )<{650/550-f )/(450/5SO-«' )<(6S0/B5O-d' )/(4B0/55O- c ' ) 

(6) 



d' 

f ' 



(CCT, ttfflllSEfi^Kffii (a 1 . b' ) (c- , 2<0 (R (4 5 0) /R (5 5 0) , R (6 5 0) /R 

d' ) Stf (e* » f ' ) &fi4 5 0 nm, 5 5 0 (5 5 0)) *7fito ) 

*R (4 50) , R (550) > R (650) tLtzt 50 »^20T*»), *Oft«WffOl«7 w;bi»lC#S 
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So 

l^So 

=&W-r5^X7x/-;l/i:ftO^#S^tt* : &t- 
« 4 f2««GWBM7 ;l/ AtOH!^ S» 

So 

R (4 50) <R <5 5 0) < 
L= C((4G0/S50)-fi(450>/B(B5O))M(650/ 



(3) $082 0 0 3-3 1 5 5 5.0 

4 

* ;l/AOSBi*So 

feSWsRS 7 CfB«©ffifflM7w;l/A(OSBg^So 
[fijR3U 0] EiRi7^;PArtK:*v^T)fc*S*tt* 

1" 6 JE*offiffiS7 w ;l/ AcDiSig^So 

io dhoti i] **ji*tt*frr*fl:d*«»*^a 
< 1 1 ia*firr 7 * * a^ e. &s 

#*cDflffli£7-f/l/ATfcoT\ ifi4 5 0nm > 5 5 
0 n itu 6 5 0 n mKfcttSfiMBMtfTfBS ( 7 ) IkXS 

(8) fcWfctcfcfcifafc^Sttffi^wvl/A. 

[S3] 

(6 5 0) (7) 
iO)-fl(650)/R(550)) > ) "Kail) (8) 



(CCt\ R (4 5 0), R (5 5 0), R (6 5 0) 
ll ftlftlSl4 5 0nm, 5 50nrru 6 50 nm 
tc*jtt5ffifflg7^;l/AcDffirt{4fflMT^^o ) 

i 2 ] y h -e** 

»2#Si iB*©ffiJBg7*;l/A 0 

[tun i 3] #y h*#ifiK-r5ex7x 

IEO)Tj^S73l4^#-ri.li , X7x7-;l/tft 

<03t^a*tt**"r s 7;i/* uymtw? £7.7 x /- 

fflM7-(;l/A 0 

c»«« 1 4 1 ^&j5&m?z{t-$®f$ftmw 

Mwt'p* < t & 2 o#-r S W«ft^«T*S«»** 1 

[woti 5] ^jwtt*wrs<b^a#ff*si 

T'&SffOT 11-14 ©V>-rn*HC|2^fij[ffiS7W 

;l/A« 

[»*JJU 6] fi3te74Vl/Afcf!*Ei i~i 5<D^ 

tnMcmm<Dmmy <t >\> a^ 5 a ^sumd^ * & 

Ao 

7] ffift7-f;W»l:»WSgl 1-1 5©<,> 

Ao 

[^ofHIilftKJjn 

[0001] 

S, B6K7^;UA, ftSBS&ft d^tf-A 

77'J y ^-fSOtt^Sfrffcfc^Tffllr^tlS, fifflM 
ffi#$J£&54 0 0-7 0 0 n mKfc^T, MifcmZZ 

[0002] 



20 tu fsmnu ffi»ftifc*c«oiaHi%»a-rsfcii>K:ffl^ 

5ftTV*„ -IRK, feffiIffl«fitli7^;l/AO»fi 
fcLTtt#U*-#*-K #y tT^l/7;l/3-;K * 

*U7-f>^ffl^&n, ffiWftJfc*cffl©fflfflg7-f-;l/ 

[0 0 0 3] {£ffiM7^;l/A«10T*&3 4#cQljfcfi 

30 &aT.MB«iomff*sirttaii: bfcfflttis 1 ««os 

£fctffcC£fr5fc££l*B&±7^/l/A, Sfc, nU-X 
r y * * 5 * 3 *f @ 0 £0 ») <D E % <b 

i/^n^o 

[0 0 0 4] ±|ELfcaS3tSl«®l€>Kira!«a*^l 
IB J f»SI*Sffl3ttSKfel/^Tffl^6n*ffiffll|7-f;I/A 

BiaJtfllWPSSaSifiS 400~700n mff $ 
L<{i400~780n mK43^TifillHl)t*nffl* 

40 k, Rfi^sswiJtKSift-rs^ffl^-rsjeai*^ 
§ 0 cn£ffifflM7^Ai#re*giL<fc-?i:1-S£, 

SiJSiSS A = 400~700n L<« 400-7 

8 0 nmK*5l/^TfifflM* s A/4 (nm) t^^Cli:^ 
^«Dfi*iM7t';l/AOa€T'fe^o 
[0 0 0 5] -)RK4^lSfi«^tT«, ±MLfz 

e.©*rmsa»fKKfi^^oT^5o -»kk«- 

50 7bA 1 fefctfeSJ^iSS A = 400 — 700 nm{C$5l'' 
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[0006] 4 1 iSfi«<D <fc -5 lctt£ttft 

fffi^S£*HSr*VhS < &57^;l/A£f#5fti6fc, 
tfM¥lO-68816#&Sfctt 4 1 2ft<D 1 & 

3 4 #cq i 2 ft<D l e t fti*3 

tf, 2ttW±074 , ;Wx0ftS, ffiffiH^MffitcMSEt 10 

1^4^© 1 &SI£;&B$-f SfccDi: bT$fPjfl2001-917 
«fH!2001-253971#4«Bk:43V>T, -Ir/l/a- 

4, A/2*jiia-rsfi3B3WE«*nTV'»*. ua»u 

t;Vn-xixf;l'7 w ;VAtB, ^©SbMf cofc&tc 

*if&*i*awi?**. 

[0 0 0 7] £j^^Eft7^1/Z»KK|-f SSIfii: b 
X 7 ;1/jK/1/* >« t X U > ftfr & ft 5 
fc <fc 5 E A 7 A ;I/A*^W2001-194527#^, 4$ffl200 
l-235622#&$8fC^£ftT^3 0 bfrU cm?ti2$ 

5*j«*n« # y v-tc j; ^Kffir-fe o , eiAHc 

U v-EfcW-sSSSHftJ: y t>i£W«fc A 
/4, A/Z^aSfSCfctta***', ifi4 50 n 
mcDft*iM£A/4£:bfciff. iUS6 5 0 nmOfiSi 
ttA/4*D-fftfcffV^«IMI*jSU &ft6 30 

5 0 n mOfifflM^ A/4 £ bfcBf, Sl4 5 0nm© 
ffifiUtt A/4 it) I 1 tlfc^^fiffiM<Dffi^^T C 1 1 
£S„ cn«, A/2 ©<fcffig**#«fc3fcLfc 

x/zzffirc-tctimmx&Zo t^c, 

l/>ftl\, flfi<DfeOi:bTtt, BH^BB#^W000/26705# 

(^S£tt*fc1-5ft^a»l«^fc*7v-rii 

^{4fflH7-<;l/Ati:o^Tai¥»cfeSc?nT^ft^o 
$fc, «pBB2001-42121#^«T?tt, #'J7i-l/^* 

7-c;l/AA>c.ft5ffiffiS7-<;l/AA^nTV>5o bfr 50 



ttffl 2003-315550 
6 

[0 0 0 8] 3t*a^«#T*fl:«**»«^*K» 

¥S£f*7 ^ /PAtflf &m-190094*t£fg, «pM¥8-27 
8410^ffi£^£nT^5 o bfrU COlT'fe, ftffl 

BEfB!WM2OTl-89764#^fc^SnT^*o bfrb, 

cn-ea:, 3t¥a*tt*r»ttitJii*isnc^w7y -v he 
Stt^wrsfb^WfiR^jKyv-^w^tcffitob 

M2000-1 1 1914^&*» 1$M2001-208913^4H8#&S 

tf, c©8IRH\ ±fBIBItO-tr^n-xxx-r;U7 4 ;l/ 
AK:H-r*S«Tf*Sfc*f!:it^ttK:|BIH««*«. 
[000 9] 

¥l0-688i6^«l<:(i, 2«0JU:O#y^— 7^;PA 

/2*aj*^-scfc3yai*«E«*^nT^5. b*» 
b, w*tf2ttw±©3i«yv-7-f;i'A'^ {mm&m. 

A / 4 $ fctt A / 2 ZmZfz&blCte, 2 ftfiLh 
£D7^r;l/A<D^g, ffiffl3g«jK*Kf|'Sb4*^SMI1- 

[00 10] CtlKWbT, l*0*'j7-7-f/W»fr 
54*A/4«*fctt, A/2«fcffi|g?tlT^5o b 
*» U ffiffiS^l£C^fi1B«-e A / 4 jKfctt A / 2 ffit 

«WT»A/4SfcttA/2tS©l/n (n>0) AW 6 

[0 0 1 1] *«WO±ftBW«, 
;I/A*fflV^T, ffiffiiWA/4*fcH:A/2SWMHaW 
ftl£flJ«tt*#-r a J: 5 «ffiBKifiV''ffifflil7-f 

[0012] *^(Dffl©awti, ^aa»*, atfuffl 
ttMis<, aei«*i2;«*tt*# i r*fii[fflii7-f;i/A* 

[0 0 13] 

»^1-5fci6tc{4ffl||7 ^ ;l/AfflOS»?»»«*«3St 
StttU •&^ia»^P.ft§7^;bAcft, Tt^S^ 

»fcbT-&wr««:i:fi:<fcoT, *JB (i«0 OffifflU 



f 



(5) #FI20O3-3 1 5 5 50 

7 8 

7-f/UA#ifcB4 5 0nnu 5 5 0 n m, 6 5 0 n miC * [0 0 14] 

ft^TffiffigjPTIES (7) fttf (8) * [»4] 

R (4 50) <R (5 5 0) <R (650) (7) 

L= (((460/B5(»-8(460)/R(B50)) , »((6B0/550)-B(65O)/B(6BO)) , ) "■«). 10 (8) 



[0 0 15] (CCT% R (450), R (55 0), 
R (6 5 0) «\ ^tt^nifc^ 5 0 nm, 5 5 0 n 
itu 6 50nmfCfctt3{ifflM7i'/^cDBrt{ftffiMT* 
J6«) *Sfc*cfc*wate*Sttfflg7^l/A*iI« 

[0 0 16] Tfcfc£#f88tt, TIB© [1] ~ [1 

7] (D&QMffrrzctmxrco 
«^**£j^^©Eifc7*;i/2»fr&ft»K ¥«c 

TA/n (n>0) */£t^«B*T?»fe-rffifflH7 W 
;l/A*iSi§-r5^T^oT, TfBlfett (i) ~ (iv) 
^r^S-r 5 <fc 5 E^««^(0t/ v-iK^RtflRf b£- 

(i) ^iS^^fiK-rs^yv-^^offlia* 
x, ^ias^©EiPj7>f;i/ixt«-sn53t¥a*tt* 

«T«{fc^8#«MH»* y £ bfc 1 1 s TfBiS ( 1 ) 
[00 17] 

x + y>3 (1) 
(fcfcU x, ytigM&£T3c ) 

(ii) ±e^B#tt*£*3{k£»ja#*-a*r-rs» 

(650/560-h) / (460/6KH0 > (6S0/SS0-f ) / (450/550-e) > (6SO/S50-<0 / (460/860-c) 



*lE[p]7^;bA 



(iii) ±ffi3«»fiUiO^«K» ; ?©EfiI7w;I/A 
10 Cfc^T, ^©P^J&ftP* RtfQ* iE©)t¥a* 

(cct, p* % q„, , Rtfx ef «, ^-n^nffiitc, 
•fa i «a©*7v-ja^&£*«fc*js*ns#y 

dv) ±sbp^ rifq- ©ffifflass^aii^^n^ 

ft (a, b) , (c, d) tLTctZ. X. f ©ffiffiM^ 
fi^ffi (e, f) tfTIBS (2) Sfctt (3) 
To 

[0 0 18] 
[&5] 

(2) 



20 



(650/5HH>) / (450/550-a) < (6SO/5S0-f ) / (4S0/5S0-*) < (650/550-d) / (4S0/5S0-c) ( 3 ) 



[0019] (cct\ tkmm&mftmm (a. b) 30 

(c, d) RTf (e, f) It, i£g4 5 0 nnu 5 5 0 
n nu 6 5 0 n tntfett5fifflll7 ;I/2»©ffil*3&fflM 
&R(45 0KR(55 0KR(650) £bfc£ 
£© (R (4 50) /R (5 5 0), R (6 50) /R 

(5 5 0) ) ) 

[ 2 ] Zit&VS&ftZ'prj: < fe 1 

a#*T5^ii^©E(P)7^;l/A*>&*?), #fl(c 
TA/n (n>0) */£^Sg«*?Mfc'rffiffi?g7-f ★ 

x'+y'^3 

(vo ±Eft¥B£tt*#?-s<fc^js#*s*f-r* 

#$iS#?%Eft7^;l/A£bfcii£\ 7-tvW»rtfc:43 

(vii) ±fB3fiR^W±©#fiKiH^Ei6]7-f;l/A 
t*5l/>T, *©rt2fi£#P' * RtfQ' * fct, ft©ft# 

(CCT\ P' * , Q' d , RtfX' ef tt, ^ft^fttt 
At, l «S©*7v-fiK#>b>e>?gSWfc«$£fta# 50 



7l/A£tBgT 3£?£T-fcoT, TfS&# (v) ~ (vii 
i) *»fiT*J:3K:£jS,*^©*/v-jS#fttfR 

it^mmi-tzc tic£*> f#e»n§{4ffiM7 * ;ua 
©UiS^fe, 

(v) £j*B^%«js***7v-j«#©ffls* 

x\ .-&<SK^©EiSl7^;l/Afc:^$n*3t^a*tt 
**rt 3 <k#«wS#©ffl» y ' t b tc t € ; TIBS 
(4) fcRfcT. 
[0 0 2 0] 

(4) 

Uv- N 2a^iX±© ; e7v-^^e,^^n5>-i<U 

v-, i a^±©jt^s^tt*#-rsfb^ifiR^©^ 
■f n^**-r. ) 

(viii) ±f3 P' * RXSQ' cd ©fflffl|gKft»«ffi* 
^n^ftl (a' , b* ) , (c' , d' ) tbtctZ, 

x' « f (Dmm&mft&m (e- , f • ) wties 



(6) f$P*fl2 0 0 3-3 1 5 5 50 

9 10 
(5) tfctt (6) Zffitct, * [«6] 

[0021] * 

(fi50/5SO-h' )/(460/BBO-a' )>(6S0/68O-f )/(45O/850-«' )>(650/680-d' )/M50/S50-o' ) 

(5) 

(650/560-b' )/(450/650-a' )«660/55(Hf' >/C450/55O-o' XCeSO/SSO-d' )/(450/55O-c' ) 

(6) 



[0022] ucx\ mm&mm (a' , * m tt¥s#tt*w*s<t^a»j^*Hb£»-e 

b' ) (c* , d' ) fttf (e* , f ) it, MS4 5 fc3±IB 1 ~6©{frfBS7-r )\sh<DMW5\k> 

Onm, 5 50nm, 6 5 0 nmfc:feW-*ttffiig747l/ 10 [8] 3te¥K#tt***S{b^ja#tf3S#S^*4> 

A<Dffirtft*§M£R (450), R (55 0), R (6 &< fcfc 20Wt-5#«{b^T-&S±ie7©{frfB3i7 

5 0) £LtckZ<D (R (4 5 0) /R (5 5 0) , R )\> h<Dmfe-ft&o 

(6 5 0) /R (5 5 0)) *j*r. ) [9] tt^^ttfcW^Sfb^tfShbmg-CfcSi 

[3] £imtt*mm-z*/^-&Lftv>mmt2 &i <owm7 * )\>i*<M0Bi&f3&» 

[ 4 ] 2 o©^/ v-f&#<D%&mi3&&iEtn(D®. [in ^^a^rtt^w-rsfb^is^*^* < 1 1, 

*^-&T*^§±fE3©{iifflM7'(';l/AOS)g^ffi„ l«£#TS£j«K#?©El«l7-f;Wxft»545¥Ji© 

[5] ZOWtyv-iM jE03t*a*tt*Wf 20 «HBil7"-fJl>£-e*oT, $54 5 0nnu 5 5 On 

5bTX7x/-;bi:mcD^S^tt^-r?,7;^U> nu 6 50 nm{Cfe^5{ufflS^TfeS (7) RXf 

«f*jfotX7x/-;l/©l|i*^t>-&-p*S±i24©ffi (8) *»fcTCfc*1^fc*SttffiiS7-f7l/A. 

f@M7 * ;l/A®t!Bto5ra. [00 2 3] 

[ 6 ] GlSX&Pifi* 'J h -e*5±ffi 1 ~ [IS 7 ] 

5©ftfflS7-c;l/AC«7jj£„ 85 

R (450) <R (5 5 0) <R (0 50) (7) 
L= (((4SO/550)-RC480)/R(B50)) , ♦((650/5SO)-R<e50)/R(6SO)) , ) " , <0. 10 (8) 



[00 2 4] (CCT\ R (4 5 0) , R (5 50) . 
R (6 5 0) ti, ftlf<lijtfi4 5 0 nm> 5 50 n 30 
iru 6 5 0 nmt*5lt5fifflM7-i';l/i*CDffirt{uffiST' 
) 

[12] U h T*£ S±fi 1 

l©tfi£ffi3§7-r;W* [13] 4?U*-jJ?*-h*«l 

OtrX7x/-;KOffl*^t>-&T*365±IBl 1, 12© 

[i4] )i6*fl»tt*«rr «{b««a^«gfff0sgi« 

t fc 20WTSW«Hb^«-7J&S±32 1 1 - 1 3 40 
<Z)flMllt7-r;I/A. 

[is] 3t^S35rtt**-rsfb#«js»^*ST-fe« 

±!2l i~i 4<DHfflM7^;l/Ao 

[i 6] myt7-oij±t±mi i~i so^ts^^ 

[l 7] 0Btt7-f;W»fc±i2i i~i 5<DfefflM7^ 
;1/ A fr6> * 3 R<ift7 ^ ;b A. 

[0025] ±ao<tn<, ftftfiiF&Qtt 
«, #yv-7*/l/A©*m*a^-4Cfcfc:«fct>, £ 
^KSfll«Kfe«#^TA/4SfcttA/2«<DA/n (n 50 



>0) ©jCfifWtt^WrSffiffiH^^yl/A^SBSI-SC 
fcfcJ«#Lfc. l«?©#UV-7^;l/AT*«^n5(S 

ffittfc&v^TffiBfc'TS A/4*©t)'5 5c:i:^ai*-r 

ZUcfci^T, *©j£#fcasft¥S2ftt*W-r.«{b£*i 

l fto(ftfflM7w7W»K:1-Sc fcanti#fco 

[0 0 2 6] L©^ iSHS^SBlCfc^T, 

ft©{^£|7W7UA£ffll,>SC£tf^£&!K 1&<D 
ftfBM7 -r ;l/AT* 2 ttW±offifflH7 w >i/A £ [Bl^lOfe 
^^*fT^di:*%*5J:5tc*ofco 2ft 
W±©# U v-7 -r ;i/A*^*IS©ft fi<D*!B4Bl 

1 tt?l2;^»fi««-e A / 4 $ fc« A / 2 



(7) 

11 

[0 0 2 7] 

mwmmvBmi ±mLfz£o^ *5&m&m<D 
/ 2 mm c fc*a*r«j»B-e> ttffisi*w**« 

So 

[0 0 2 8] Sfc, *S5W#ti, 2«gi©^/v-fi£# 10 

rt#*jjVrt>©i:"r*. ) &fcU:©l&©a#?ElBj7 

1H*?A/4$fcttA/2 5©j^«tt*^T**Sa 20 
[0 0 2 9] #$SPJfcfctt3ffifflfS (U ^x-v'a » 
£S d © 7 71/ A*2ii L fc £ * 7 -r 71/ A©E|SJ75'|S] 

•3<ws<Dm%w\ Eico^iPit^nfciME^iRj©^ 

8T*©SiAnfc7-f7UA©»S d£©:»A n • dTftg 

? EiRi7-<;i/A*'ra-T?*n«ajBSTA n tcitwrs© 

T% ttfig©»«4MR (&fitt#14) ti*8E#TAn©fe 30 
[0 0 3 03.*»HK*tJ*^jja5yfElft7-</l/i»© 

^;l/A©®#^fc«koT^C5o 
[0 0 3 1] *a«©titfBi&7-r7l/AH\ ft 

u *ft&©ja&tf*n*nsfc*ffifflM»fi$HiM$tt 

[0 0 3 2] CCtffl^Styv-i^ktt, 4-° 
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if, rU7^;Ul!S/c:{irU7^;l/g?v ? ^^;l/i:x^U 
3-A/i0ttjf&-lf«)S«n«*ffia-7 K-0 
CH*CH*0C0C 6 H4C0-)i:&3 o 2ffi7x7- 
71/ (0>U«trx7x7-;l/A) tshxy>*fcttSllx 
xf;b t Ti# p>n5* u h ©*§££ 

tt, K*xxx;Hg^«^trtSOigLmffi(-0 C. H, 
C(CH0 2 C 6 H, OCO-^t/v-fjS^-fSo 
[00 3 3] jE©^¥S73l4^W-r5^7v- 

rt^fci*, ^© ; e/v-fiE^p,ngwt^s>i<uv- 

5»J«* n/c: 7 -f 71/ A£EIp] £-li:fcfiffiM7 ^ 71/ A 
E©3t¥S*tt» o$07^;bA© 5 Pffirttc*5^T 
jE©ftmS14£WlT5<fc ^j:7-f;l/A^5^V 

*©«**l*©Hifr*aV. 7^;1/Affirt© 

jiff * i^i i: H£f favmttmc *t l* t ttntfiE, 

[00 3 4] £Tc. ffifflMSS^^ttttt, ttffiH7 
^7l/A£:}S^Tj£^i£fi3Si& WAtf 4 0 0~7 0 0 n 

mKifrsffifflgciMR aaa ©14« mm 
Brt©ffiffiMffii:, 9J©tt«cfctt5*nfc©jt-e* 

To 

3 # 'J v-^ e,^/££ftfcEl6j7 W ;V/ A©^¥S73 14 
jft IE$fc{iftT'^5c:i:^^-5 0 IE, m©^«ti±fe 

[0 0 3 6] ^figa5H t ElRJ7-i'7l/AlCfeV^T, jt^S 
73 14**1" -5 1 b^«M«7T v-«»*^totirt 3 j£ 
»«±fi*^*>&*ci:©BWtt, 3t¥S73l4, 
ffl37-f7l/A©ffiffi||»ft4MSf$tt©S|PJ»-pfeS. C© 

ew©fci6ic«, iE©7t¥a^tt*wrs«»fcft©7t 

c ft***HStt**-T 51b^%^ i: *7 v-rit^ 

^ 7i/A©{ftffiM«S7^ft**!i«p-r *©tc»-r awsT? * 

[0 0 3 7] ^fi8iU^©ElRl7w , 7UAtC 
n§fe©©^tLT^#S^14^IE, Xtt^T*^ 

(!SiH t ElSl7^7l/A©iirtK*»t5ElRl* 

^S7314^IE, jSWfii©«^*7t*S*ttft^i: 
1^9 tf) , HI^?El«I7W7l/AJC*^T, 3t¥S*tt*^ 
iEta©aS» ; F©ffl*^t>«Cfet'>T, R (4 5 0) < 
R (5 5 0) <R (6 5 0) (CCT*, R(450), R(55 



13 

0), R(650)«, -?-n^n(DK54 5 0 nm, 550n 
m, 6 5 0 nmt^t5K^?EloI7i';l/A(Dffirtfitffl 



m) tnzrcVxD&m^znx^z. coi^a, 
[0 0 3 8] CCT*, *mucmz>yt¥myj&*%? 

co 0 3 9] mm&tfiE<D* frZKzm 

[0 0 4 0] S-f, a^Pi:lg^?Qt0 2fi!t 

IC^JtlS 6 nTV^„ (H.Saito and T. Inou 
e, J.Pol. Sci. Part B. 25, 1629(1987)) 
An=An° p • f P • Qp + An°, • f, • <I>, + AnF (a) 
CCX\ An\ : ig#?P©HWj«B#T, An, :Mfrf- 
Q<omwm. f, :«»?POEfilBB», f, 
Q©&rS]M3&, <D P :iib#?P <D, : !5#? 

Q©iW»^* (=1-0,) , An, :«JHt«JB«fe**. 
-ftSt, «H#fAn«An=f • int'iJti§„ £fc, A 



(8) #§82 0 0 3-3 1 5 5 50 

14 

[00 4 1] (a)Sli#';?-P 4 Qffl©«?W&fflS 

[0 0 4 2] cnJcD, $J£lfcB*4 5 0nm, 5 50 
10 nm, 6 50nm£?5t (a) Stt^ilO £&3o 
[00 4 3] 

An(450)=An , (450) • f, • 0,+An\ (450) • f, • <D, 
An(550)=An° P (550) • f, • <D,+An°, (550) • f, • O, 
An(650)=An°p (650) • f, • 4>, + An°, (650) • f, • <D, 
CCt W£»S5 50 nmfc:feVvr8f6{fc*fTV\ A 
n (450) / A n (550) , A n(650) / A n (550) 5 t &.T<D <fc 

[0 0 4 4] An(450)/An(550)=An°p(450) • fp • <»,+ 
An, (450) -f, -4>,) / (An°p(550) -f P -<D,+An 
20 °,(550) • f, • O,) 

An(650)/An(550)=An° P (650) ♦ f, • <D, + An°, (650) • 
f, • <D,) / (An°p(550) • f , • <D,+An°, (550) • f , • <D 
,) 

m®7l'>\ : X*&%<DT\ fp=f, tfomhX, a=d>,/<D 
[0 0 4 5] 



An(450)/An(550)=An P (450)+ An , (450) • a) / 



(An % (550)+ An ,(550) • a) (b) 



An(650)/An(550)=An , (650)+ An , (650) • a) / 

(An\(550)+An\(550) 
80)) 



a) (c) 



CoT% (b), (c)5S«kt)a*ifiSni:, TfBSfcft 

So 

[0 0 4 6 1 An (650)/ A n(550) = A n" . (550) -An". (65 
0)-An P (650)-,An°,(550)) / (An\ (550) • An , (450) 
-An, (450) 'An 0 , (550)) X An(450)/An(550) + 

(An° P (650) • An, (450) - An, (450) • An°,(65 
0)) / (An° P (550) • An, (450)- An P (450) -An ,(55 * 

A n(650)/ A n(550) =M X A n(450)/ A n(550) + N 
M= ( A n° P (550) -An, (650)- A n° P (650) 'An, (550)) 40 M'= (An° 



An", (550), An° P (65 
An°,(650)«:, &WL&K. 



iKDxtyCfcl^T, An ,(450), 
0), An, (450), An°, (550), 

[0 0 4 7] 



(d) 
(650)/ An" 



(550)- An p (650)/ An , (55 



/ ( A n° P (550) -An, (450)- A n° , (450) -An", (550) 
N= (An° P (650) • An, (450)- A n\ (450) - An°,(65 
0)) / (An° P (550) • An°,(450)-An O p(450)-An°,(55 
0)) 

M, NfcHLT, #?#ft£An°,(550)- An, (550)7? 

HW^eSfO 5 5 0 n m<Dmmxm^itLtcm, An 
°,(450)/An°,(550), An" P (650)/ An", (550), An, (4 
50)/An°, (550), An°, (650)/An*, (550)T?*ffi-f 4C 



50 



0)) / (An ,(450)/ An ,(550)- An P (450)- An ,(55 
0)) 

N'= (An°p(650)/An°p(550) • An, (450)/ An , (550) 
-An°,(450)/An P (550) • An°, (650)/An°, (550)) / 
(An°, (450)/ An, (550)-An°p (450)/An° P (550)) 

ft^lfiJ<DS5f^©llA n t7 4 ;UA<QJS£ d t<Dffi& n 
• dXmZtiZCt&K). 2l&ft%Kl5tt 

0), R(550), R(650)cDM$!i, (e)&t LTgfBt 5 C 



(9) 



15 
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* * [0 0 4 8] 

R(650)/R(550) =M' X R (450") / R (550') + N ' 



(e) 



M'= (R,(650)/R,(550)-Rp(650)/Rp(550)) / (R 
,(450)/R,(550)-R P (450)-R,(550)) N'= ((R P (650) 
/R,(550)) • (R,(450)/R,(550))-(Rp(450)/R P (550) 
• R,(650)/R,(550))) / (R, (450)/ R, (550)-R P (45 
0)/Rp(550)) 

(fib, R P (450), R P (550), R P (650), R, (450), R 
,(550), R,(650)&, KirflElfi^/l/ArtfcfcttS** 

M4i0iZM55Ql=An(450)/An(55O)=An°p(45O)+An°,(450) • a) / 

(An\(550)+An°,(550) • 

C©iS(b)£:i3^T, An\(450), An\(550), An, (4 
50), An\(550)©ffl©«Df§a*#fc#SLT* ftffl 

01 (fit, p. = An° P (450)/An P (550) = R P (450)/R 
p (550), qR = An°, (450)/An°, (550) = R, (450)/R, (55 [0 0 4 9] 

0)£tZ B ) , $ 



*#?P, iS#?Q©ffirttitfB3§£^-r. ) 

CO(e)S»Ci5»S«IS*fttt, a=<D, /4>p=(l-<D,)/ 
<D P O0^d>,^l) ©SSHtfO^a^ooT'&SCDT*, (b) 
3fc«fct) An(450)/An(550)*^e>nT*5t), cn« 
5H^#£^JSd£3IC£i:, R (450) /R (550) ^18 

£tftH#5©T\ a ©jEBtc «!:»?, R(450)/R(5 
50l©iEH**i6 3 c £ «r£6T*& 3 o 

a) (b) 

*(450)/R (550)Oflt©afl:*B l~8(c^U ®0 5 3 
R(450)/R(550)<D«5H^'r o ££IC, R(450)/R(55 

o)<Disati:wtT, »A^n5±te^ (e) ©«ih*. m 

Wl R(650)/R(550) . «tt R (450)/ R (550) pCTtk LfeH 
09~ 1 1 t^-To 



^©££©#f 




csu: 




Cbm 


****** 










mm 


(•)3t 


1 


jE 


IE 


Pi > to 


l 


IE 


q, < B( 450) /S (550) < p, 


9 


2 


jE 


IE 


Pi < «. 


2 


IE 


p» < R (450) /it (660) < <u 


9 


5 


ft 


ft 


Pi > <ii 


3 


ft 


0, < R (450) /R (550) < p. 


9 


4 


ft 


ft 


Pi < to 


4 


ft 


p, < R(450)/R<5SO> < «, 


9 


5 


2E 


ft 


Pt > «la 


B 


SE or ft 


iE R (450) /R (550) < pj 
ft R (450) n (550} < q, 


11 




IE 


ft 


Pi < 


6 


IE or fl 


IE fi(450)ACSS0) < Qi 
ft R(4S0) A(SS0) < p, 


10 


7 


ft 


IE 




7 


IE or A 


iE R (450) /R (560) < <u 


10 








Pt > <U 




ft R (460) /H (560) < p, 




B 


ft 


IE 


Pt < <b 




IE or ft 


IE K (460) /X (550) < p» 


11 








8 


ft R (450) /R (550) < q, 





[0 0 5 0] (ffiU p»=An°p(450)/An°p(550) = R P 30 
(450)/R P (550), qi = An, (450)/ An*, (550) = R, (45 
0)/R,(550)fcT*. ) 

mfomt LT, m l T*©casel : *4r?©)fc¥g2Ftt)b* 
TEtlE<D2-0&&£t>#t, case5 : KiHPOt^S* 
tttfiEi:*© 2 OOfflfc^fc-BrKO^TSttlJ-rSo 
[0 0 5 1 ] ^ 1 ©caseltCfc^TH:, if#?P 
£Q©)fc¥S2ftttfiEJ:IET**. ig#?Pi:Q©R(4 
50)/R(550)<D^/J«(i, p. >q»«t€, S$H*Pfc 

-r§R(450)/R(550)<D^{b{i, ±B3. (b) J; 001 40 
£&S„ £©£:t, a=0©ttIE (»$j?P) , a = 
oo©fcf feiE (K*r?Q) T*^, £$i&#?©ft^g 
#tt«)tm*tttfiE©B#?P Q©ffl#£fc-&T??§ 

T\ fifflSiSS^f(iiR(450)/R(550){i^{t:-r5o u 
©fct, iS^PtQt c k§^ig^(DR(450)/R(5 
50)<Dmt<Dmmzm l q R <R(450)/R(550)< p> £ 
COfct, «^n*±E* (e) CQfl&tt, tBSHl 
R (650) /R (550) , <ji ttR(450)/R(550) tCT7KLfe^l9 



(fib, q»<R(450)/R(550)<p R ) . 

[0 0 5 2) iMc, g 1 ©case5(Cfc^TT'(i, iS^? 
PtQO^S^rtt^iEtmT'fcSo ig^PtQ©R 
(450)/R(550)©*/NlS&ti, p.>q«cDtt, S^Pi: 
Q*)5*S^lSKir?li:i3»t a =<D, left 

R (450)/R (550)cD^{b«, ±fB^ (b) J: 0 0 5 
©iMcft&o C(Di:t, a=0<Dt%iE (Mfrf- 
P) , a=oo<r)i:tft GStfr?Q) T-feO, ^fiStffi^? 

J:b^ aKXR (450)/ R (550) A^R LTf>5 C. ttfmZ 

iwh t) , *©it*©ii9»-e)t*a^rtt^siB-r s c t 

Ctlit), iH^P^QfCfcS^ii^O 
R(450)/R (550)©gffc©fH«tt, d«»^FO)tt*ll 
^tt*^IE©^ti, R(450)/R(550) < p. 
14A^©Nf«, ftR(450)/R(550) < q,£&3„ iKDi: 
t, fli^nS±iSS (e) (OW»a. » WR(650)/R(SS 
01, ti§$ft R(450)/R(550) tCT7KLfcBl 1 1 t LT^$ 
n, TctftSS^PkKlH'QOffilBllilJlfiiMRffi* 
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^£#14 : iE R(450)/R(550) 
(450)/R(550) < q.) o 

[0 0 5 3] ^©flfi©case 1 £ 8 iC^Tfe, JJBH 

[0 0 5 4] Cn<fct), 2$#fre>ft3£fi!cMH i ©E 
ft7^;W>T*&, ^©!&9*i£tiL*§Mifc6#fgtfi, Tti: 

ttfc:J:D^£n*<: J: SEEM R (650)/ 

R(550) , «j «lR(450)/R(550) tCT^LfcB9~B 1 1 

e^ra, 7itr^zwm(D%^<Dimmk&^WL 10 

[00 5 5] ft&\ ±12 2 »£©# y V-CD7 U > HO 
•ft*WHLfc#, 2 0©^7v-$#©fr?>ftS±t« 

[0 0 5 6] ^fSTOi, CO2fig^c0%^?3^ 3 

MHHWfcW^ fetfi UftR (B50V R (550) . SWRIM 20 
0)/R(550) tCT^LfcB9~l 1 tttffc tOiOffil 

±.i:»M0 T\ flra«»g#ttfi©g{t*:/nyhLfc 

[0 0 5 7] ffi!Bfre>, 2A^&&Sftj£a&?ElRl 

K felt § *n ^ tUH#offi*BH»fiiMRfi*^7^iatt 

hteTifflLh©j£J:fc:*. cftfcttLT, «0J«»*M 
$#&3©T\ 3$#fr£ft3^$iS#M6]7^A 
©<ft«SI»S*Mft«©IR»)£3«l!lti:* M^'^t 
few, 2##fr5f#&ftT^5ffifflgSg$MRffi©ie 

lit ^^ayhiTfiiMfcitftftustwrrftt)* 
ffiT»a*n*ffi«Lh©jS , e#Ae.ns. osd, 3j£# 40 

W±A^ftS-&«iS»?Elfiil7-< , ;PAefe^T(4, #tt 
7n-yHcT, *©rt©2j«^6ft*K»?OTRDII 
SttfflMil8[S»»IS©iS»J:©ljfifc, £SD i/£#©ft 

0 f#3 c tfnraifc ft , 3fc¥S£tttf SWHf 
&3#$Mp&ftSB4m?*nfcf, ^©ffcOttSfttSU 
»fiiM»«ptt©9l«a:ie«±KIIBS«nr, M/n^ 
hfcfe»t5B5rt©fii«*lRS«:fc^Rl(lli:*SCi:«^* 

iB«l -P©'ffi*>iS«i -x©«*>iS»i -Q©«* 
¥j£t}P, Q, X©ffifflM»fiiMftfflk:fe»a (R(450) 50 /R(550), R(650)/R(550)) 



*»6ftS^J!RS^Elft7-f;l/A»C*lf'»T{4, 2jft#$ 
J: *> « 6 CJEii TfitSMSf S4Mft«rtt* 3 > h 

[0 0 5 8] ttfcRfflB^SfcttWPJfiKfc 
WcMcfflV V5t 4 » A/2H©ftffi 

M7^a i ttT?a*-r*fe*t, «s^ft«^w 
t>**ffi*w«tw*Liitt'r*t©'T?i6a. 

[0 0 5 9] A/4, A/2tg©S2i©ti*BM7-r;l/A 
#&DR(650)/R(550), R (450)/R (550)©fil«, ^© 
»*««**©** 5 5 OnmtlJoftftW. 
R(450)/R(550)=450/550=0.8181 — (A/4, A/ 
2 etc, A/n:nliM 
R (450) /R (550) =650/550=1. 18181 • • • 

fctiawrt-ft^rtw^Eiai^-f ;i/A i « own 

T?, A/4 7W7W*, A/2 7f ;VA#©JIS©fttBM 
7 c©fflfflg»S5MRffi*JR 

«4>s«Lh©ffl*^t^%, ^^S^ttT^itfc^, 

[0 0 6 0] CC-e, A/4, A/2H©HS©fifflM 

#©ffifflM*S$HlMiff»;fcS ftttttfcfft Sftv^ff 
£, tf^fctfciMS^oy h0i 2lcjf>f 0 ST, iE 
+E, fcb<tt, m+&K:J:*2##3&lc«fcS£jaras# 
?E(p]7^;l/A©K0t#5^(i, ±ifi©8M8K:«kOH 

i2tc^-riiD, 2^© ; en ; fn*i*^5.ft§^? 

©ffiffiH»fi»»ll P £ t Q&Z&£W.m±<D& £ ft 
3„ A/ 4, A/2H©a*J©fifflM7-T;bA 

«g^jfi«Lh© l j&lffiSMKLtlc* 2 iS»©#»«» t 

T\ C©3*»Bk**«4>©ffiffla«ftiMR|lXiW< 

jgfc^ftttntfft&ftt/^mi, lamsi ^h^jSt* 
t), mfi'i txja%e*ig«©«t i -xvmtt* 

[006 1] 



(f) 
©ffi*. 



*nnp (a, 



1 



(11) 
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b) , Q (c, d) , X (e, f) ft it. mm&l * (2) \cm%tz>o 
I (450/550, 650/550) 5>tl£OT\ (f) [0 0 6 2] 

iS.zmmz.zf TKS(g) £%z° cn«±Bs * [as] 

(650/5S0-b) / (450/550-a) > (650/550-f) / (450/550-*) > (650/550-d)/ (4SO/550-c) 
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<g> 



* (o *ssfc«tfmv\ 

[0 0 6 4] 



[0 0 6 3] ^TJim 1 2T*(£, it*l I -P<DMt>E 
ttl -Q<DMZtmmZtlT^5ti\ Q&vm*) 
9*ffilKJ:oTtt, B*§U -P©<gf >im I -Q© 

jg&I -PO«#<ia»I -X<0«*<i6«I -Q©flS# (h) 

[0 0 6 5] *10* [ft9] 

(650/550-b)/ (450/550-a) < (650/550-f) /(450/550-e) < (650/550-d)/ (450/550-c) 

[006 6] Of 0, 3j$.ft%&±KmLT\/4, A 
/2^©SS©ftffiil7w7l/Afc&D#3fci&K:{i, 3 
j£#W±©ffl#£fr-e*. ft¥g£tt-e#tt;fc»£. IE 

(gX *fctt(i)*raii*fcMfcTJ: 

[oo6 7] *^jcfc^r. coaatfcsaniciaM- 



Ties (i) tt±asa (3) k: 



tK JWffcTA/4l:fc«A/2, HSWiA/n (n> 
^T'^oT, TE*tt (i) ~ (iv) £«£-f 



(o 



x, £j«B^©Efi7-r*AK:-gr*n3)fc£S£tt* 
**5fl^£#©fl»yi:Lfci:*, TIBS (1) * 

[0 0 6 8] 

x + y>3 (1) 

t>\ ami ogjrefc's. 

(650/580-b) / (4B0/B5O-a) > (650/6S0-f ) / (450/550-e) > (6B0/65O-d) / (460/550-c) 



(i) 

(iii) ±tB3j&tf%tt±©£j£iS#?ffifo7^;l/A 
tCfcV^T, *©|*92fiE#P* RtfQ* IE©ft¥g75 

[0 0 6 9] p* , Qcd , st/x* 
# u i asuw±«D3tt*a*tt*wr *{t**«» 

(iv) ±8BP* RZtQ* ©ffifflgiftg^tttt***^ 
ft (a, b) » (c, d) fcbfcfc*. x e r©ftffl|g& 

msmm u, f) #t££ (2) (3) 

"To 
[00 7 0] 
[*1 0] 
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di) ±m&m*&m*zith<< 



(2) 



(6S0/SSO-b) / (450/550-a) < <6S0/SS0-f) / («S0/5S0-e) < (650/560-d) / (450/BEO-c) ( 3 ) 



[0071] ccr\ mmmmmftrnm t>> 

(c, d) RX} (e, f) H\ fcg4 5 0 nm, 5 50 
n m, 6 5 0 n mKH3ttSffiffi!l7 f ;l/A©ffiF<9Gtfflll 
£R (4 5 0) , R (5 50) , R (6 5 0) tLtct 

(R (4 50) /R (5 50) > R (6 5 0) /R 40 

(5 5 0)) *fr<to 

(ii) **JKftt**rr*fl:6ft* i *»k UT'> 

3ijlfCTA/4 3;fc«A/2, Sl-»ttA/n (n>0) 
TfftoT, Tffifcft (v) ~ (viii) £$5£lT 3=fc?tc 

( v ) • ^jSK^^flUK-rsty^-zs^oasioffl 

»*x\ Si£»$^Eiaj7-f>W»K:-&f:ft*3t¥£# 



8BS (4) *J»fc-r. 
[0 0 7 2] 

x' + y'£3 (4) 
fcffU x, yttS*S»T**t)±HUiWfc:il?ll8tt4^ 

amti os/r?**. 

(vi) ±aa«*swrtt*#-r*fl:^*ia»«*frr* 

(vii) ±K3*»*CU:OdJja»?Blftl7-f^A 
[0 0 7 3] dClT\ P' * , Q' oi , Rt>*X' .r tt. 



(12) 



21 

(6E0/56O-b 
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*(viii)±f2P' j, RtfQ' c OfiMSSSatfRffi***! 

d' ) £Lfci:#, X' 



*ft (a' , b' ) , (c* 
- Offi«HKfi»«« (e* 
tcl* (6) fcMfc-T. 

[00 7 4] 

[Hill] 



f* ) trtfRA (5) $ 



)/(45Q/S60-a' »(660/5S0-f )/<450/BB0-e' )>{fiS0/5S0-d" )/(460/55<H)' ) 

(S) 

(650/660-b" )/<450/560y XC6B0/6S0-T' )/C4S0/55O-e' ><(650/560-d' )/<4Stt/550-e' ) 

(6) 



[0 0 7 5] CCX\ ffiffiH»fi»*ffi (a* , b' ) 

(c' , d' ) RXS (e* , f* ) (i, &ft4 50 n 
m, 5 50nm, 6 5 0 n mtefcttSftftH^JW*© 
Srttt+BM^R (4 5 0), R (5 5 0), R (6 5 
0) tLfctt© (R (4 50) /R (550) , R 

(6 5 0) /R (5 5 0)) *7jcr„ 

[0 0 7 6] clft&Ofift^fc-frfc^n^nSHftyn-y 
hfc<fcSBfc*9C©«i**jjVri:» Jt^S^ttOffl* 20 

(I) IE+iE+llO«^t4H 1 3, (II) 
H+f*+IE©»£tt, 01 4^bTa-rcfc3^ffl*S. 

[0 0 7 7] Cftti, R (450)/ R (550) =450/550. R(45 
0)/R (550)=650/550*B£j±it LTffl*fe«^Ki3V^ 
"C, A/ 4, A/2fli©fiffii7^VA^ ¥Jf(D 
^l«S^T?}«fc-rfe»K, ±IBS(e)©M#t^5M' 

43^r{ufflH7^;i/At LTcomM&zmzmffit lt 
yjfr&tDimm&mftm&zmQmzmmii. r(45 30 

0)/R(550) = 450 / 550, R (450)/ R (550) = 650/ 550 
5C£T% A/4, A/2^g2f,<DttfflM7^/l/ACDfi£ 

[0 0 7 8] CiDct^fC, 3j*»*W±*»6ft*-&JjW 

B^tfUv-^-ivl/Atcfc^T, Jt^WWWC, A/ 
4 $ fctt A / 2 £>S$ T 3{4*g||7 -< )\>Ll£Wm- 3 C 



[00 7 9] 3$#W±©iR9®</^LT, 4 

fiK^W±«^^?E[pl7 W ;l/2»<7)#*.73 (CIS LT 
^fC^-To 4j£$m±fr££SftmS14©ffl#^b-e 
UT«, (IE, IE, ft) , ^Hi, (ft, ft, IE) * 
^ty 4 $5HX±fr e>&5S^#©ffl#£*>etf 6> 
ft3o c©tt. 4fig^fe(±*^*5^S^14K:M 
LTfe, ±IScD#^7j*jifflbT, t#P>tl3l§«#? 
&|fi]7^AtfA/4, A/2^Si©ffifflM7- ) ';l/A 

fc+SMiire&t), n (nae» $#<db*, (n- 

Kfcl^T, *©f#S*ft*^-r C itt, (n - 1 ) 

im < c t -&>tm i: & o , 

ftlSlCjmK&fttKiTLt:? tmc, (n-l)/£ 

[0 0 8 0] i:C5T\ ^«^7I^^T3^iJ? 
*fflj8Jt*tf-£fc Lfc/Sft* 1 LTJI& U 4 

*a»*w±*5ft5ia»fej!wtiwu: 3^t Lrmm 

ia#?tfA, B, C, D©4ia^5**«^tt, #© 
1 2m*)<Dm&t>V£LX%Z.%C£tfiX'%%o £<D% 

[00 8 1] 
H2] 
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(13) 



4#P*B2 0 0 3-3 1 5 550 
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AS* 3 
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A + B 
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D 
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31 1*1* 




A+D 


B 


C 






T 


t 


t 


TP. +*+* 




A 


B+C 


D 






T 


t 


7 


JE +* + ft 




A 


H + D 


C 


1F.+TK+* 


J 0 


1 


t 


1 


3E l« 1 A 


1 1 


A 


B 


C+D 




1 2 


T 


1 


1 


IE +*-Hft 



[0082] ^«K^p*«ii«-r«i«»o^a*tto 

C©«^, «*»#tt*frr**»*<[A], [BL tC] 
Rtf[D]0 4ia»J6*«^-pH:» JJBfcfBr\ £©4$ 

&*«3j«»Ofi*^*>e:«. «3©^"ftn?t>l8Sfcl: 
HgtgfcfcSo cciT*(i, «HWft3lS»*, [A], 
[BL fttf[C] + [D]©fi*£fctfi:LT#*.;fc. (C 



©£*, [C] + [D] ©««-&]£«> ^«K5H i 7-f;l/A 
frC#*ET«[C]i:[D]o#ftlt»i:-^»***. ) c 
nt«fe»), [A]©#*ftSttttIE, [B]<D7t¥S^14tt 

fu [c]+[D]©)t^a*tt*<at»a«n*oT?, 3 
*»©*wwrttoa*#t)*i:LTtt, (ft, 

IE) ©«#£*>&£*«. 

[0083] ±BS (b) , (c) iDSSS-rs 
i:, jEfcft©JS^©ffiffiM»ft^«ff«SLif^fc 
tt> #BE©{4ffiM7^;l/2>«:t#&ft&v\ 

[0 0 8 4] ±E#««, ±KS (a) £S£ Lfc#gi* 



* TfcStt. t*jS-r«^Stflf!l<DJ:5fc:SII»©5R7»t 

[o o 8 5] s-fc, TO£4MM*eR©&jafflft>7 
E^7^7l/Atfclt5«fiKfiK^©)^S^tt©ffl*^ 
€ £ Lritm 3 tc^-r *\ ; e©i^'fttT-&oTfc«b& 

jtaii> ^**»?©*7^ia8fiT*ab<3l*iBi:-r 
Ji^jbm^?n^©T% a^ ; ?E(6]7^;l/Ai:Lfc^-& 
20 ©W&tt*#j*bfc#&T?tt, t7v~jS^2«HW 

fr-e9©^-&#mcftoT*itK iE©*t3S&#tt© ; &7 

v-j&# i a+ft©^s^tt©^y i a+n 
©3t^fi*tt*^"r«{k^flwa» i fflfr s&ot^So 

[008 6] 
[H3] 









1 




*3fc»#te**nr&<t*&tti am 


2 




-Hey^-tfwa-iaweui 


3 






4 






5 


**»A*«:irr*fc£4te as* 


*jv-ti& i ana k 


6 


je?J£?&&*TT«ft:&*2 a» 




7 


^»^tt^trr*ft^»n a« 




8 


+*/^-tf#ia»eu: 


^w-«»2 am 


9 




Jt¥»*ttft«rrt<fc'&*i as 
+*y^-rtsna« 


10 


•ft/T-tfttiajRW-t 


#*?»:*tt**in)-*<fr&4*i am 


11 






12 


+t/v-dt»iaauu: 


3fc*»att**rr*fc&«B aa 



1 
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[oo8 8] K^m&m-tzmmkswt lt, & 

*^5«l*ft:^*©flP!i:tTttlSaSi0i, Zn 
0, Ti(K Mn(K AI2O3, Sb* Oa ^D&M^tfi LXm 

&3fc<W!i?3:b<, Sift, ZnO. Ti(fc*^F$bV\ C 

ne»<o#w»^ bra, auto. oi~4oii%T$ 
[oo8 9] 3t*a*tt**-rswwt^«tt. 

tf, afb¥SW»4JSp439t«l:titf, 

[00 90] cc7»»-«*j|Att**^*««fl:^*i: 
*Wr5lb^!lfiR^i:b-Cffli/>5C^{i, 30 

SCfctflH*** ll#Wft»ifi4:L.T(i«lil.tf, ->y7 
7!/*S'3K«ft* 7/l/*;I/>'7/fc?7xX/l/& 
7/I/4vl/SOV*-7i^>l/5RM«, ->7/7x 
n^*1J- '>7/7x-;l/X^f;^ 

•>7yAWyS7x-;l/xxf;l/3SiDIIs 7x-;Hf 40 
U 55?>*»a, 7xx;l/2>**tf>'3&M^aW5 



ft Bfl 2 0 0 3 - 3 1 5550 
26 

'n«*><DT**S. JtJBBAtt* «#?ElRJ7-i*;l/At|>© 

? 1 OOM%fC*fbT, JH&O. 0 1~4 0M%T« 
jf?tb<«0. 0 i~2 5fiM%, J;0« : Sb< 
tt, 0. 1~15SM%, 2<=.tc{f?3:b<fi0. i~i 
ofi»%T*&S„ ffifflSS7-<7W>fc 

[0091] mmmcmLrit. x^mx&ttt 
%rcMcitft?ft\zft^TftM^#&%^mmtf>&m 

*«Mt^» t bra, fsmm&Pit <tt>2 ha±m 

mm&KMLXlt, I^ftMC4n + 2l (n = 0~ 
7) <D;i*?£frr3fc<Dfc<kD?m£n3fc©T*;fc 

r^rc^fwaMb^siswftfc^*. 7?#&*jhjs 

flk 6»S> SftB7IfeS5C:tW$b<v 5* 
felt 6 MST-fcS c i:*^ ?>tc»$ b^o 7?§ffi^ 

7^>S> f*7x>l, en-;HL 

eUSS^yR. lf5S?>«*J:tf 1. 3, 5-h<77'7 
>**^$ns. 7?#)^ffli:bT«, ^>if>«, 77 
yffl, f^7x>S. fcfp-;Wg, ***!/-;MR, 
7V*-;U«, f-77-;WH, -Y5^"y"-;I/S, tTU-7> 
eUSS^^H, fcf7v ? >8!fe«fctf, 1, 3, 5- h 

[0 0 9 2] 2ofiU:©3»8aR©8£Bftfc bTtt, 

fit. jyfym, i-y^uym, rxuym, 

ym. 7xt>hU>8, 7yh7t>»« T*.-T7=f- 

vyn, ey^-uym, t7^tyi, vuym. << 
yY->m, jv^yv-tm, ^>v*77>s, ^> 



(15) 
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^7x^1, jyvvvyn* ^yv**v9-fr 
as, «y?i-TV-ML y'vym. ^2V-;wg, 
tu*ym. *;vym, ^v*/vym, */vvy 
m, *+yvym. yy;vy& */*wym* y 
z^i/ym. y°TVi/ym. *>w->m, twj 
ym. y^i-ybOi^ym, ^yy-yn, y^-rvy 
at yxsi-rvyms 7iy+wm 
wym, savory buymtf$%n%o i-y*\s 
ym* rxvym. ^H-;it ^yy**y/->v 
m. ^y^rv-jim, ^v/i's^v— ;bs, «y io 
y-rs.?y-)i>m. ^yVbOTV~?m, 
vymmzu<\ smtttt. z^xD^mwmtf 

sx 2 -D<D%mimz&-£LT, 2 -o<D%mim<Dmc 

co o 9 3i K¥m&zm?z>%M<t&<micisv5% 

(Dmmw&mz, i o ~ 1 5 o x$>% n tt>w% l < , 20 

1 0~7 OVh^Ctf}^^>lZttf^L<, 10-5 0T' 

7;l/^r^U>S, T)\s*-Uyms -CO-, -0-, 
-NH- -S-S/-c«^n?.<Dffi*^-y:t<:J;D«^ 

^A^ftoWlt^LT 1 8 OS. 3 6 om&MlCttfom 

T> il^O. 0 1 ~4 0 #£L<«0. 
0 1~2 5M%, J;0»SL<«, 0. 1-1581 

%, $p.k»*l<«o. i~iosa%-e^5o 2a 40 

Ttct^o ciiT% b^^il mitm±m. mntm 
ml mmm, mmmi jkmnm±m. 

zvitsmcis^xzvMmttffi&tzmxiz, y^>i 
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[0094] gifc, ffi^nt<to, ^-rx*^i:§^ 

>ILJ( (2£fi) #2~2 0g&€>{g££ttfc<DfBmtf 
L3M4tf 1 ~ 2 0 <D* l> 3 v-J,XFC»#?tf 

U rfv-©fi^afeffiV^iJ 5 L < s 10 
WT*WSL<, <tt)»*b<tt5WTs ZZimZL 

b < . fi *) M 1 ~2 0<D^"'J 3Y-ttTOtffl 
i:LT^<073[B]tcMA,/c«ffi^L, M^y -C^h<D 

^T^^tia, ^g^iccto, \t^mm<Dmp\-n 
[0095] sf, m^mi5®.*m-tz>\t%m®.ft<D% 

[oo9 6] mm, K¥m&ztj?z>it£Mj%ft* 

ffifoy *i jiL.fticis^xizyt^ft'&t LXteiEt tx 
a, m#?mmy 4 frMc^x^K^mft&ttm 



(16) 
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»tt±atjfursBtEisitf5i#Ec*n*fcitii!i« 

S^a-tis K^Eft7*;l/.krtT*ttft©)t3SB2ftti: 

a^tt, iE©»*»*tt©*#) o co^st, 

El*J7^;l/Artfc:fc^T, {k£*«S#©EiS]#iSjtt, X 
^±»©#*fctt#LT*i»), ^jSK^oaa^ 10 

[0097] si 1 , MaifcHur^-r. »s-ett, w 

£|pj£ 7 t£ > 7<m Lfc-t/l/^-v >y tve 6 

% »snfctt*aa»ft»»icfe^T, r(45ox r(55 

0), R(650)*K*«»> % R(450)/R(550X R(650)/R(550) 

<onmn o c t x, &ii©ifcg#fwi*#& 5 c t # 

tti3fe£„ (Ctim *63^Ci6*fiO«JB»fAii«iB 
T % «B9f Anft«ISbftWie»*K*»J*fiffilfc6IW 

±9tt»*jW&nT^*efc*ww"*. ) ±E«fi 

IV COSKHLTtt, *B^»f5«©±fE^ (e) * 
»«Mfc«*frr*#UV-*2« (A, B) 

5. c©#yv-£*tLi\ *n^mc3t*a*tt** 

^Slk***^ (C) %»jtoUT, 7^;l/A (A + C, 
B + C) £f#3„ lM, ®#U mfrP6ifa7 4fl'L» 

'Jv- (A + C, B + C) K<t»)1i&nfefij[«!g»fi» 40 
ItffifcTGfcftofcsK'JV- (A, B) ©ttffiH»S#tt 

fflc «fc t> 2 5 ft *fcj**5*?Eft7 w 
*OW»)ff5fi[fflll»fi5MRti, *H&7n-y HcfcW 

(a, b) t. £tiicyt¥gismm?z<k£®f$.$ 

(C) %Sjtotfc2SBHO#yv- (A + C. B + C) 
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ffl*ffl§T*ISAJ£«£ (AfcA + C, B£B + C) K15 

ftoT^SOtt, 3t^s*tt**-r*fl:^«j«» (C) 
©ffiffiMi£g#j?WB©#T?fc£©T\ 2 *»©&««» 

j£#-e&3fcf5£, n6tifc2*©aDB©Sjfift^fi* 
p«ftt**rr *f t^«*5W){ftffiis«fi»*ffli: ft 5o 

[0 0 9 8] ±E)t¥a*tt**-ra<t^«i* 

S^Elol7^;l/Att I t43^T^©<fc5t^L 
TV>5^ Gftftgl (iii) > RtfW«W2 (v i) ) 

ko^t, *MW^»B«c©a nc^-r±is^ (e) CD 
«u»c <t k> wj?j-r * c t fftfrtk 

tt**TT S{fc£ttlS#©ElRl7 * H/ArtTttm*tt# 
jE^^©W9J*fT5J:fc*^#*. c<Dtt, ft¥m 

ff*u c©ttffiigiftfiiMRffl[*8ft£-ra. c©*:#» 

£$i«#?E[Bj7 ^ ;l/Art-T?©{t£«w8#©«¥B2Ftt 
A\ fb-g-ti^©^*Dft b©^figiii^?EiRi7 w ;i/A(c 

fb^*j«»©jt¥a*ttA^iWP*««^.«, m 

10, x«Hi Hc^S^n^o c©<}:3ti:LT, 
iS^?E(Si7 ;i/ Art-e©f b^»/S»©^S»tt©* 

1-<D7J )Vk*&Wm\z i. DElol LfcElRl7 w vl/A*^ 5 
ft5o £ d 5T% '*aifl#&©ttWTH:^«SSj!H 1 T* 
5TAC (hU7-fe*;Hrfl/P-***a?) ttttlBIS 
7^;l/Ai:LTWfflT'fe§i:#x.e.n5^ ^ffl±©iiS 
«tttfe^T«ii«<*»}. c©W«14*fi!Wbfe**T* 

6 ft 5^^?E|S17 ;l/ A^ffl^^ c i: 

**is»**a< tfeiiMt5 2i3Sttifl)^ 

©*g£ft (7U>K) 1»tlfflHW±©«fi-&«:T?t, 
^n&©?l^T* J £.<l;^o 

[0099] BKWuyK-efcntf. 



1 



(17) 
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K) , *y (x^u>***-r K) , *y (tr-'Jf> 

tf, jE03t*«*tt*frr««»?fcbT#'J (7xX 
*y Ufl/>-3-77oY;l/vW?h') » 
y (^f l/y-3-7i^-7U^ K) ©ffl&£fc> 

-r fciEo^^a^tts^-r * * y 

-K Sfc, jE©3t*ftStt**"r*#y (77>Jn- 
y (7^yn-hy;b— a— t&W) mtwrnicm^ 

[0 10 0] Sfc, *M£#fcLTtt, H©ft^il£tt 

# y v- t lt, y y v 

ilfJT^'Jo-F'JM^v-, #y*?yM* 
(HW«JB«bViET?**fe(0*l»<) SSflW&ns * 

R, .fc R, 
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#y (xfi/y-3-4?U7>fuy) , #y (T^yn 
- hU;l/-n— 7?->"xy) ; #y (7* y u- h V>1 

Site. 7;P*U>S%^yv-#^i:LTW1-5-t^ 

*u\, 7>p:*u;viB*#-rs#y*-sK*- 
h«*£-fk ^Uxxf/l'M^ *'Jx^f;l/A- 

h rtfi^ft, * y 7 y h tts&tm-eto *> m 

feiEO*^a*tt*^sl?yv-fcLTtt, Eftr&JBIff 
jTOETffcStf 'J h«fi^ # 'J xXt;1/« 

S£{*> 4?'jxxf^-t**-FM^ft, jpyry 
co i o i] \?7.y jL/->m£frx>fy$>z,^itMm. 

5o #y*-#*-h#S£{*£l/tfcJ\ TIES (9) 
20 [0 10 2] 

[fti] 




( 9 ) 



[0 10 3] Vm-£tl2>&*)MU¥.tiLZt>-07A>*l/y 
W*G*ZM&R.VTE£.(.10) 30 
[0 10 4] 



[ft 2] 



[0 10 8] 
[ft 3] 




(10) 

[0 10 5] Dj6L*ffi**&#«£fct? 
*SCfctf»SU^. 40 
[0 10 6] CCX\ ±ffiS (9) tfelr^T, R,~Rs 

~ 6 ©&ft**3Sfr &SfcHi«'>4 < £ 1 1 «©§-<?& 
So frfr5Mt**ISi:LTtt, x^ 
;HS, 7nkr;l/»H(D7;l/*;ua, 7xx;HS^©ry 

JKJS??***)©"?**. 
[0 10 7] *fc±ES (9) C*5I,>T, XttTfES 
(11) 50 




(i i> 

[0 10 9] T?&3 0 £CT% R„ fcitfR.. fiWf 

nasic**®?, w>fyffi¥Rxfmm®.i~3<Dm 

[0 110] ±sBj£ (1 0) fcfc^T, R 9 ~Ri 6 (i^ 

n^nast**]^ ^ny>js^st;aasa 1 ~ 2 

2 ©MbkJRSfr tt«'>!B: < t *,-«©£■*?* 

[0111] 
[ft 4] 



(18) 



2 00 3-3 15 5 50 




OH, . Rj, 
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[0 112] HCX\ Y^CR,, ~R a % R a , R M (4 
2 2®Kfbk*»A^x Ra , R* {JK*i5U~2 0<D 

RflaMR»**&» a r,~A r 3 {i^n^nffiitc 

7x-;HSSF©K*»6~l 0O7'J-;l/S!!)^Stfn 

[0113] ±ibs o) T-mztizmmismm*. 

# U h^»(0* 0 M L^ft© 1-99 mol%-& 

£L<, 3 0—7 5 ; e;l/%A^P>tC ( fct3ff^ Lt/> 0 wtc 
5 5-7 5€;l/%©^ g:M$tt J f>fflifcEfc«fcStf, 
SMStS if ffifflMtf/hS < s 0!lx. tf A / 4 A / 2 £ 



[0 114] ±!E£/S»#?tt^©;£fcteJ:oT8!ifi 

[0 1 15] iJB^**a^oS(WllfcLTH:, m 
/ -71/^^7 v-$#£ LT^t?#U 

t/>7a ? UT^tyJ; 5 tttfy htftfH 

[0 1 1 63 ift, *98fi<D®&&7<()l'2»Kl3^X 

it, wm&im. mm±m. mnmmm. mt%. 

[0 1 17] *»W«DfifflS7-<;l/Aa:awe**Cfc 
tf#$L<, 'N-Xffitt 5 %£H\ 8 5 

tt9 0TfiU:Tf**Cfc3y»$U\ (fiMgM7^;l/A 



[0 1 18] 7-c;l/AOfMlgt43l/>T. ffitoSrtttt 
20 LT^&Hfr£ffLmb7^;l/A{crSt¥LI±lU£M 

©Mj/Fyy^fBu 3XhffiA»5 2 0~3 0 0jnnWff 
£L<, S5fc#£L<fi50~l 50/tm-efe5„ » 
30 SJ* + Xh»CfcttS4^©{k^©8aiOtt, 

[0 119] ±!2Tfl6nfc7-f;PAtt"QV^g#xS 

Ji*f*©W»ttatf 7 -< ;VASrtft«lt©i$H4^©,6 

40 bx$>tii£, SUIT 1 5 o~ 1 7 0 

^T-ifctK mwfemt 1 . oi~i. 1 o«-e*«. & 

Lfc±5 0tn?*9, S6flH»*ttl. 0 1-4. OfgT* 
fe^o ) tt*Bil7<f;l/A0*£«, ®fftt£[pj±£-tf:S 
1«T\ 4M5KDRiaKiJ-e**'7^f-;l/7*U-h, -77 
f-;l/7*U-h3F©7*;I/»x;*77k hU7^;l/7* 
77x-h^©U7i6xxr;k ltei2ilxxf 
/k yy-bU7^m yijn-^iifti^ttt 

&&<k sfccneKHB^-rsfeo-ettftt^. ffi&coy 

50 w/l/AB«8«FK:ffl0''fcW«8*J*7w;l/Ai1>k:as* 
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£l&£tl3o M^fiffi^-^Afi, WtltSCO^* 
K#?*BlfcL;fc7-r/l/A (Ei&7-r/l/A) HotS 
fittStt*^ft^a»ftn»©l»fi« (A/n«K 
#lc#f:b<{i4#©l &ft« (A/4S) ifc«W4 2 
#©l$fi« (A/2S) *««-r*Cfc*T?t«t© 
T'&Stf, A/4«fcLTffl^*fc»Kti lOOnm 
^R(550)^l 8 0nmt$5i:^ A/2&£bTffl 
V>«fci6K(i 2 2 0 nm^R(550)^3 3 0nmt'$5 

[0 12 0] #fSW©&fflM7^;WAtf, l ft-p/CKM* 



(19) ttRI 2 0 0 3 - 3 1 5550 
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* A/4«L J23ff«A/2fifcLTfflV»SC£ft*ZMr*fc 
a&fcfi, fflfflSftfi^HRftV Ties 
0. 60< R (450)/ R (550) <0. 97*01. 01 < R (650)/ R 
(550X1.40 
<fcD$fl:b<tt 

0. 65< R (450)/ R (550) <0. 92*01. 03 < R (650)/ R 
(550X1.30 
2£fc$F3:b<tJ 

0. 70< R (450)/R (550) <0. 87A01. 04< R (650)/R 
10 (550) <1.25 

©8BBl*9T*&3 C £ U\, 
[0 12 1] Sftffifii7-f*i,tt, ±fB©# 

ASCKoTfS C t A^T*f 5 «.©T'fe D > R(450)/ 
R(550X R(650)/R(550)O2jSOjg|fc-rtSli^ T 
(8) 



L= (((45O/55O)-R(45O)/R(550))'+((650/550)-R(650)/R(55O)) ] " 

T*&%m.mcft^£ tbmmT'&Zo ,tt>#$L<ttTiBS (1 2) 

L= [((450/550)-R(450)/R(550)) 2 +((650/550)-R(650)/R(550))'] M 
S5W6FSL<fiT1B5$ (1 3) 

L= t((450/550)-R(450)/R(550)) 2 +((650/550)-R(650)/R(550)) 2 ] 1/2 



<0. 10 
(8) 

<0.07 
(1 2) 



[0 12 2] *«W©ffiffli§7w;l/A*A/4«i:LT 
JBV*«^ 01*. fil^l ftfctt WBbBEIl® 

1^3 C t E J: t> , HStgnfc5l«f^^SH%#5 C 

#KWLT*ffiflltc:©ffiffiJ|7^;bA%ffli'>5£:i:t, 30 
rThIT'^So cn^Ofl^, {ut§M7^;l/A©®fi|ti, 



<0. 05 
(1 3) 

[0123] C7bt % *^©»Ti*filSO 1 "DtL 
X. ffiift*; A/4fe Rtfjilil3*«**rrS2«©a5 

iS^Slt^ot, frfr3A/4ffi£LT, lft© 
a^?E(pl7.-i' ;!/ Afr £ &3fiflM7 -< ;l/AT*& -o T, 
MS 4 50 nm, 5 50nrm 6 5 0 n mfcfc'tfSfii 
fflUj^TES (7) , (8) 



R (4 5 0) <R (5 5 0) <R (6 5 0) 

L= C((450/550)-R(450)/R(550)) 2 +((650/550)-R(650)/R(550)) 2 ) 



(7) 



(5M», R(450) , R(550), R(650) tt*-ft^fti£:B 4 
50nm, 5 5 0 nnu 6 5 0 n mfctstf %>~Sift=f-WM 
7 J frLVmfttiMmX&Zo ] *»fcU frOR(550) 
1 0 0-1 8 0 nmT**ffiffitt7^W>*ffll#Vt 

s^gy^ B B B g^gg*^#t-r§o 40 

[0 12 4] $fc, fe&£-&&#-#©PM»l£©**E 

fiorafijt^iOBffljfcKaai-rsjR^kLTfe, raatc 

[0 12 5] $fc, #S8!I3©{MB!£7*/1/AH\ ft* 

^**rtbTflBt7*;i/Afctt9£fe4tTPM»fc 
7 ;!/ A $ fi*P3fi Jt 7 ;!/ A L ») , * 6 K iix 



<0.10 
(8) 



[0 12 6] #»9!©fitfBg7*;l/Al4, ttfifltfilr^S 
HSHSn&VhS^HSW* A / 4 A / 2 fa* 1 ft© 
K#?EGl7 -r /bAT?ff *ft»tW KBBISStifc fc©T* 

;l/Atfg9Sfcffi*Jt2ttS©T% *^©{4ffill7-Y;UA 
£5b£«/fbT, **Wi*5SW©(ftfflSg7-r;l'Afc 
ftk©^7w;l/A (aW7^;I/A> 3»flW«tt7w^ 
A. ffiffl3t7*;UA, ft^MHMfiSI) 

A/4«^A/2«*»ff-rs*if ±»xa£<#a©ffl 

j£lc)I£ b7c{SfBM7 ^ ;l/A& 5 Jt*7 ;U A£t# 
5Ci:^T't5fe©Tfe§o 

[0 12 7] KffittftfflH7-f ;UA©3*7C«ft)tt^S 
#tt©£«T-fc*#, RE MWCfcoT&gftU * 



(20) 
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©ftfc (3 fcJW© 3 ^W£3t^a^ttOSWT?*S N. = 
(n,-nj / (n.-n,) Iftf* L^KHfcEifrrs 
t, A/4«*A/2«©«fc3*ffifflS7>Ol>AT?&ft 
«\ 0.3-1.5 (OmX'& ZCt «S Ll/ > 0 *#ICN,= 
0.5(0 tt. fiffiH7^;l/A£AI*-r-5ftS^iEffiAI>f 

ffiT*W& -100 ~ 100 t?$Silfc*W$L 
li\ £(0Nz 03*7cJB*f*n. t n,, n.ttMIBKffi 
©SW-pfiWbfctO%«5t>©4:-rSo 10 
[0 12 8] S/c:, t©J:3att«ll:7-r;l/A*«S« 

a. mmmtmsL m&m, wmummttm&<om 

a, mmmwsu mm. mmix.&mmttm&'om 

mraiffc mm saswcHtfli 
dtentvs «»©«■*?*«. zzk, m.x/Amm& 20 

?4Y^7.7-hmx*$>%< i ^?,lc> mtfni/Xf'J-y 
[0 12 9] SSlCSfc, #£lfl©ffilIf§7<f;l/AH\ 

[0 13 0] 3Efc, K*^DS?x**-«¥fc»*t*)tt* 

[0 13 1] 8tt*?T*«S#tti:fcttiUtxU 40 
* hn;l/5*-y-byx^?«, ft%M©Kfflc&JMff 

Afcflft7*rt/A*iB#£fei£TRfflft7-r>l/Afc U 
Rr^e©/£fiSSSBHT*fiffl||*4^©i^fi 

tt z> c timm%*mi<oGLi8£7 ■< >i/a*/b^t^ 

5©T% j£tftt©»&c*^TEI**|*±T?SS;fcii>, 



ftffl 2003-315550 
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CRTs PDPlCfflt/-»TtSl/\ 
[0i3 2]J6(c, #f§$©ffifflM7-r/l/A£, 3» 
^ B B B a^Sg©fe^#^^ffi^©BSfpl±7 

OCB (Optically compensated bend) IBlRl-t— 

[0 13 3] *f§B^©{i^7'f;l/A{i s 

;l/ A© «k a ItX&m «7 -Y71/A ^HCiffi 
;l/A©§WWfafcEfo;a^fc«5aifc*:7 ^;l/Afc 

if, ) o s&t. i&nai^SBtLT, &m*tt»ji* 

S»BWtt«a*ffl«r^t»©lc» *f»fi©ttffl!£7.<7l/ 
[0 13 4] 

imma *wnw*fcmm<ottfm&mmmi : <D& 

(1) R<tt©$J£ 

^B*rAni:Mi»d©aT'^5fitBMRffi{i> ^xy 
yy^-?T*3650*M (tt) S!©iSp a B « TjASCOM- 
150 Polarization Modulated Spectroscopic Ellipsome 

terj icx.r>mfeznrc$>(0T°&z o Rmi,3i\%iy£mt 

7 J >VI*<D&ffitmW.'t&#m-ZWfcLXl3 0\ R = A 
n-d= (n»-n,) -dT-feSo Rffi©J£{&«\ nm 

n, : 7Y;l/A®rttcfett5±jiff^|p]©HSf^ 
©JSSf^ 

n, : 7 4 )ii±mm<o\m't3fa<oimm 
c±mm & t a i wmw<om$icimwj5fa. 2 

"To ) 

(2) ^ttsajfl^atf^xows 

0*X»S1gJ IS K 7 10 5 W7^>y^tCft^ 
W^ttM^Sj fctp lit, fttH^ftftmsffl^ 

(tt) S©feM • fflSM^tg : TC0H-3OOAJ ^ffl 

(3) m#?#m&it<om%. 

B**?ttS©K B D D« ITjNM-alpha600j ©7dK>NMR 
lC<t D SiJS Lfco «pK If X 7 x 7 -;l/A t \£ 7, t 

/i/7;i/^b>©«a^{*©^{cti, mmthrm^y 
•&y^m\f\ *n ; ?n©><^;i/S©7'nh^ait*^ 



(21) 
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2 00 3-3 15 5 5 0 
40 



(4) tf'JV-, Rtfft«£tt#y v-4>a£#ffi * [0 13 5] 




CA] 




[B] 



[0136] am jasw-Rtfai«?&«ia*«Afcs 
iint±i2^3S^-r5*yv-[A]t[B]% 

X : Y X + Y= 1 0 0) (Dit^T-S^^^ 20 

{tyf-u>£*n*, 2 o < CT*;W'*tt6 o#AHtr 

"fcS&A/fc, p-tert-^;l/7x/-;l/%j!iPK. 
Tftft2H3\ h 'J if;l/7 5 T 3 0 1 T'ifi 3 ^ 

[0 13 7] [^ffi^Jl]^/V-[A]i:[B]^6 5 : 3 
5 Ge;l/%) ©Jt^T'*fi££#fc#U*-tf*-h£ 30 



»tt»D»&*ML C 6 6 0 8) 3\ ^n^tl8 5: 15 
(ftfttt) <DJt*T*<t^f-U>»C»»*«T 1 8wt 

^bi^L, iatl4 0gT\ 2. 6ir?4gg&i 
WKffiU ffiffiiB7Y;l/A*fifc. fflU CC7\ jg£ 
1 tt, »tl£<DS£<DS£ttfr S & S t> ©T'ifc 5 

[0 13 8] C©7-f/l/.Mi, SMttgfcfc^TJSSEfi 

mLtZo R (4 5 0)/R (5 5 0) &tf R (6 5 
0) /R (5 5 0) ©ffifi-WftlO. 8 2, 1. 14 

[0 13 9] ±353 (8) %^-r„ 



L= C((450/550)-R(450)/R(550)) +((65O/55O)-R(650)/R(550)) ) 



£j2lcftALT, L£>ffi£:£i6S£, «T©«fc3fcft 

So 

L= C((450/550)-0.82) 2 +((650/550)-!. 14) 2 ] w =0.0 



<0. 10 
(8) 

★ cntcJ;*?, ^SI0IJl©fifflM7'<;l/Ati. L=0.04<0.1 
0«fc»K ^SSS (8) 

COMO] cc^'jv-ioi^wa, tie 
©iioa+m+iE^^So 



: -t7v-[A] 
: ^/v-[B] 
fS£&7&H 1 



IE 



: ft 

*CCT\ ±153 (5) fcaVT. 



X' ef 
P' ab 
Q'cd : 

(650/550-b' )/(450/550-a' )>(650/55O-f )/(450/550-e' )>(650/550-d' )/(450/55 
0-c') (5) 

iimcts^T, ±15^3 (5) ©#«%X' ef, P' 73 

ab, Q' cdiOWFfaRl&Si:, f;TF©J;5tc&S„ Q'cd 

X' efrt/V-tA] (650/550-f )/(450/550-e' )=-0. 1 

85 iccx\ mmmmft&mp' ab (a 1 , 

P' ab:*/V-[B] (650/550-b' )/(450/550-a" )=-0. 50 Q'cd (c' , d' ) RtfX' ef (e' . f 



■%mg, 1 (650/550-d' )/(450/550-c* )=-0. 9 



b' .) , 
) it. 



(22) 
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1fffl2 0 0 3-3 1 5 5 50 
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P' 
b' 

» 

c 

X* 



ab (^/v-[B]) : a' 



=R(650)/R(550)=0. 94, Q' cd 0B££tt A 1 ) 



=R(450)/R550) 

3-^-3 



=1.15, 



=R(450)/R550) =1.03, d' =R(650)/R(550)=0.99, 
ef OfcVv-[A]) :e'=R(450)/R550) =1.08, f = 
R(650)/R(550)=0.96T#^.e>n5o ) 

-kf2W£ (5) ZffifctCtffftfrZ. 

P' ab:*7v-[B] -0.73> X' ef : ^e/v-tA] 

0. 85 > Q' cd : i -o. 91 

c ©ism, K&m'&ttt z>\ts%m*'}>* <tt> io 

lffl^WU fiO, 3$5m±fre>&3l^ittfH i BB|B] 
7^;l'AT'ti, ftm^tttflE+ft<D2:fflIcD^/v- 



[0 14 1] [HfiStaj2]^yv-[A]i:[B]%6 5 : 3 

L= (((450/550)-R(450)/R(550)) 2 +((650/550)-R(650)/R(550)) 2 ) 1/2 



ttSOKiSfcM L C 6 6 0 8) mZtlS 5:15 
(fiftflO ®tt*-p*ffc*f-U:/fc»»£-£T 1 8wt 
%«DF-/*MLft. i!CDP-7*ig®fr£*+7.h7 

jfrhitttmu sfti 4 ost\ i. 4ffirc«@fti 
ttffi#U ttfflH7w;PA*»fc. fib, cct*, jg-a- 

0, )t^a*ttttiE-pft*Cfc*J«Bbfco ffi, R (5 
50) =18. 7nm, R (4 5 0) /R (5 50) S 
tfR (6 5 0) /R (5 5 0) ©iUi^ft^ft 0. 8 
2, 1. 1 4T*&ofco 
[0 14 2] CCT?, ±32S (8) 



£22£ttALT, L©ffl^5t<46§i:, J-XTOi^cfc 

L= C((450/550)-€.82) 2 +((650/550)-1.14) 2 ] 1/2 =0.0 
4 

X' ef [A] 
P' ab:*7v-[B] 
Q'cd : I» B al 



<0.10 
(8) 

20« CtUCj; t), $11 2 <DtiLffiM7J >l Ati, L=0. 04<0. 1 
0*0, >R£iS (8) 

[0143] d©#yv-©ig#£*>'£tj. Tie 

: IE 

ft^Htftt : ft 
ft^H^tl : ft 
★ CCT*, .±iEi£ (5) fc^f. 



(fit, _kfrfftmStti:&, ^*K3*?EiSj7^;l/A 

(650/550-b' )/(450/550-a )>(650/550-f )/(450/550-e' )>(650/550-d' )/(450/55 
0-c") (5) 

cntCfefT, (5) <D&m*X' ef, P' ab, 

ef : *J V- [ A] (650/550-f )/(450/550-e' )=-0. 



ab : *7 V-[B] (650/550-b' )/(450/550-a )=-0. 



g£&$ B B B 1 



(650/550-d' )/(450/550-c' )=-0. 9 



X' 
85 
P' 
73 

Q'cd 
1 

(CCT\ fifflM^ft^ffiP' ab (a* , b* ) , 40 
Q'cd (c' , d' ) RtfX' ef (e* , f ' ) «, 
P' ab (t/V-[B]) : a' =R(450)/R550) =1.15, 
b' =R(650)/R(550)=0. 94, Q' cd (££$ttH 1 ) : 
c' =R(450)/R55O) =1.03, d' =R(650)/R(550)=0.99, 
X' ef 0e/T— [A]) :e'=R(450)/R550) =1.08, f' = 
R(650)/R(550)=0.96T*4^.e.n5o ) 

(5) WctaiW. 
P' ab : *77-[B] -0.73 > X' ef : t/v-[A] 
0. 85 > Q' cd : 1 -0. 91 50 



C©I8£» fifflMffitf R (5 5 0) = 1 8. 7 nm©{g 
[0 14 4] CWCiO, 3t¥S^tt**^5{t-&tlfiK 

*M**#?EiRi7-fjl/Att, ffiflf«tt**-rs A/4 $ 

fcti a / 2 mzm&t mttM7 4 n^wm ens c £ 

[0 14 5] [Jt«0lll]*7v-[A]t[B]^6 5 : 3 
5 (*;!/%) OJt*-p«a^«*fcsKU*-3l?*-hft 

ttBltDSIift* Z L I 4 7 9 2) ^n^n8 5: 15 

(SM) ©jt*-ettfc*f-u>fc»»s-rc i8wt 

^/i/A*rau sai 2 oar-, 2. 6^T-tiisi 
mm7j)\>k*mc 0 fit, cct*, m^- 



(23) 



43 



1 1 mt Lrrnvm feo^-rsc 

[0 14 6] C07-f fflSSSKfcVTJBSft 



$M 2003-315550 
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*tgLfc 0 ft, R (4 5 0) /R (5 5 0) RtfR 
0) /R (5 5 0) ^ffiti^n-^nO. 8 2, 1 

[0 14 7] CCT', ±E3 (8) **-To 



(6 5 
0 6 



L= (((450/550)-R(450)/R(550)) +((650/550)-R(650)/R(550)) ] 



<0. 10 
(8) 

sc-cnicfct), )AMM\<o^L^y^)VMt^ l=o. i2>o. i 

0<fc9, 3MSa£ (8) 
[0 14 8] Sfc, C©#OV-©ffi#£fcHt«, TIB 
L= C((450/55O)-O.82) £ +((650/550)-!. 06)') 1/2 =0.1 10 ©il'm+ft+IEk&So 



£i2£ftALT, L WTO* 5 left 



X* ef :*/v-[A] ft¥S£tt:lE . 

P' ab:*7v-[B] 3te*S*tt:^ 

Q ' cd : 2 ft^S^tt : H 

(flU ±!BftmS14kti, £-fiSuff#7IE[6]7w;l/2* *CCT\ ±IBS (5) 

(650/550-b' )/(450/550-a' )>(650/550-f* )/(450/550-e' )>(650/550-d' )/(450/55 
0-c) (5) 

cntCfe^T, (5) <D&m*X' ef, P* ab, 

Q' cdiO^n^nsRfeSi:, OT©=fc9fc^§ 0 20 
ef : =ty V-[A] (650/550-f* )/(450/550-e' )=-0. 



x 

85 

P* ab:*/V-[B] (650/550-b' )/(450/550-a')=-0. 
73 

Q* cd : m&%M& 1 (650/550-d* )/(450/550-c' )=-0. 8 
1 

(£CT\ ffiffiUftS^MRffiP* ab (a* , b* ) , 
Q'cd (c* , d' ) RZfX' ef (e' , f ' ) «, 
P' ab [B]) : a' =R(450)/R550) =1.15, 

b' =R(650)/R(550)=0.94, Q'cd (fi&$ttjl2) : 30 
c' =R(450)/R550) =1.07, d' =R(650)/R(550)=0. 98, 
X* ef rt77-[A]) : e' =R(450)/R550) =1.08, f' = 
R(650)/R(550)=0.96T?-5-;i5>ft5 < , ) 
em?«, Jt«ggioffifflM7-r;i/Al4, TIBOiiOT 

(5) fcSfcSft^CfctfWSo 
P' ab : t/7-[B] -0.73 > X' ef : [A] 
0. 85 < Q'cd : ££$tt£ 1 -0. 81 C ^^S7] 
tt^Wrsft-&tl^^ / >^<i: i £>ia# ; &L, fio, 

fe, ±B* (2) , (3) , (5) , (6) <OffiffiSK^40 



flWtt**-*- * A / 4 3; ti A / 2 ^BfiTf ?> C t tfi 

[0 14 9] 1 ]t/7-[A] 1 0 o (*;!/%) 

h*ffivfc„ e©£/£il# 
1 (*rt/*ttS<£>»&£M LC660 

8) ^n^ns 5 : i 5 («sgp) ©j±*-c*sft:* 

i-UyicmmZ&T 1 8 w t %<0 F-7#{f C 

oK-^IWS*6*vzh7-r;i/A*fl«U agio 

0gT\ 2. 0#rC«S*l«lg#U {4fflM7^f;l/A 
fit, CCT\ ftHHOflA 

[0 15 0] dCD7i';l/Ali, R (4 5 0) /R (5 5 
0) RXfR (6 50) /R (5 5 0) ©ffifct^ft^ft 
1 . 0 8, 0. 9 6T'feo/co 

[0 15 1] CC7-fMtt, Sff^ilRlT*ffirt<DJiST^ 
[0 15 2] dCT% ±KS (8) £7*1-0 



L= ( ( (450/550) -R (450) /R (550) ) + ( (650/550) -R (650) /R (550) ) ] 



£2£ftALT, LOffi^feSk, WT©J:5C* 

So 

L= [((450/550)-1.08) 2 +((650/550)-0.96) 2 ) 1/2 =0.3 
4 
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